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(54) IMAGE COMPRESSING METHOD AND MAIL PROCESSING SYSTEM USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To fast compress an image and to suppress image 
deterioration as mucin as possible by at least estimating the data size of encoded 
data, comparing it with code quantity that is estimated for the maximum code 
quantity, increasing the quantization value of a quantization table, requantizing an 
orthogonal transformation coefficient after quantization and suspending Huffman 
coding when coded data reach the maximum code quantity. 
SOLUTION: Estimated code quantity is calculated by scanning a DOT coefficient 
block after the whole image data are quantized. The estimated code quantity is 
compared with the maximum code quantity of an image compressor, apd if the 
estimated code quantity is < the maximum code quantity, it proceed to the process of 
Huffman coding. When the estimated code quantity is larger, all of quantization values 
of a quantization table are doubled. For instance, next, requantization processing of 
the quantization of DC and AC components of a DOT coefficient block after 
quantization, is performed. Processing is performed in every DCT coefficient block 
after quantization. When the DCT coefficient is positive, the value of the DCT 
coefficient is shifted by one bit to the right. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the picture compression approach to encode of performing direct 
conversion, quantization, and Huffman coding one by one at least at the time of 
coding Predict the amount of signs after the sign of image data, and the amount of 
signs beforehand determined as the predicted amount of signs is measured. The 
picture compression approach characterized by for the amount of ** useless **** 
signs making it increase beforehand based on a comparison result, respectively with 
the approach, therefore the predicted amount of signs which defined the quantization 
table beforehand, and performing re-quantization with the increment in a quantization 
value of a quantization table. 

[Claim 2] The picture compression approach characterized by said Huffman coding 
interrupting processing of Huffman coding in the picture compression approach 
according to claim 1 when the amount of signs reaches the amount size of signs of 
arbitration. 

[Claim 3] the picture compression approach according to claim 1 or 2 — setting — 
the increment approach of a quantization value — said each quantization value — 
twice [ exponentiation ] 2 — the picture compression approach which carries out and 
was characterized by performing re-quantization using a bit shift according to said 
exponentiation characteristic of 2. 

[Claim 4] The picture compression approach which is the value whose quantization 
value of said quantization table is twice [ exponentiation ] 2, and was characterized by 
quantizing using bit shift ** in the picture compression approach according to claim 1 



to 3. 

[Claim 5] Picture compression equipment characterized by having a storage means to 
memorize tiie program created according to the picture compression approach 
according to claim 1 to 4 in the picture compression system which performs direct 
conversion, quantization, and Huffman coding one by one at least at the time of 
coding, and to encode, and a data-processing means to perform said program. 
[Claim 6] A means to read the image on mail at least, and a means to recognize a zip 
code or an address from the image read by said reading means, A partition means to 
classify mail according to the zip code or address recognized by this recognition 
means. The picture compression means which carries out picture compression of the 
image read by said reading means. In the mail processing system equipped with an 
image storage means to accumulate the coded data compressed with said picture 
compression means, and a display means to display the image accumulated with said 
image storage means The mail processing system characterized by having the picture 
compression means in which said picture compression means carries out picture 
compression to below the amount of signs of arbitration according to the program 
created according to the picture compression approach according to claim 1 to 4. 
[Claim 7] In the picture compression equipment which performs direct conversion, 
quantization, and Huffman coding one by one at least at the time of coding and to 
encode A comparison means to measure an amount prediction means of signs to 
predict the amount of signs after the sign of image data, and the amount of signs 
beforehand determined as the predicted amount of signs, Picture compression 
equipment characterized by having the approach, therefore the increment means in a 
quantization value to which it is made to increase, respectively which the quantization 
table was defined beforehand, and a re-quantization means to perform re-quantization 
with the increment in a quantization value of a quantization table. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention reads the address of mail, and the image of a 

zip code, compresses and stores that read image, classifies mail based on this 
address and zip code of an image that were read, and relates to the mail processing 
system which elongates the image compressed about the mail which has recognized 
neither an address nor a zip code, and is processed visually, and the picture 
compression approach. 
[0002] 



[Description of the Prior Art] Recently, the mail processing system using address 
reading by the image processing is developed by the mail partition machine. This mail 
processing system reads the address and zip code which were indicated by the mail 
set for example, to the mail partition machine by picture input devices, such as a 
scanner, and reads an address by character recognition, partition processing is 
carried out by the partition information according to that address, and the mail which 
was not able to read an address by character recognition is packed as rejection mail, 
and is classified. 

[0003] About the rejection mail which was not able to read this address Compress the 
image inputted by the picture input device, and it once accumulates in image storage 
equipment. Deliver the compression image of the address which was not able to be 
read in this image storage equipment to an image display device, and expanding and 
the display of it are done. While an operator views the image, the partition information 
according to an address is inputted, and partition processing is performed by covering 
rejection mail over a mail partition machine again based on the partition information. 
The limitation of the machine partition by character recognition is suppliable with this. 
[0004] When the image read by the picture input device in this mail processing 
system is multiple-value data with more number of bits per pixel than binary, As the 
picture compression approach ISO () [ Internatinal Standards ] Organization: — 
International Organization for Standardization and CCITT (Comite Consultatif 
Internationale Telegraphique et Telephonique: — the Consulting Committee of 
International Telegraph & Telephone — ) The algorithm (this algorithm is called JPEG 
below) which JPEG (Joint Photographic Experts Group) which is a joint group with 
current ITU-T advised may be used. The above-mentioned technique is explained by 
"the international standards of multimedia coding" (Maruzen Co., Ltd.) in full detail. 
[0005] The flow chart of most fundamental coding in this JPEG is shown in drawing 3 . 
In drawing 3 , a static image is first divided per block of 8x8 pixels of every direction 
(step 301), and DCT (Discreate Cosine Transform: discrete cosine conversion) is 
carried out to the divided pixel block (step 302). Hereafter, one multiplier within a 
DCT multiplier block and a DCT multiplier block shall be called a DCT multiplier for 
the block after the DCT. A 8x8 pixels (64 pixels) pixel block is changed by this DCT at 
the DCT multiplier block of a 8x8DCT multiplier (64DCT multiplier). Next, a DCT 
multiplier block can be quantized (step 303) and the image data (henceforth coded 
data) encoded by what done for the Huffman coding of the DCT multiplier block after 
quantization (step 304) can be obtained. Information, such as a quantization table 
which is needed for a decryption, the Huffman table, and image size, is also included 
in this coded data. 

[0006] When changing the compressibility of an image in JPEG, the approach of 
quantizing, after changing the magnitude of each quantization value which mainly 
forms the quantization table is taken. That is, when the quantization value of a 
quantization table is large, although image quality worsens, data size becomes small. 



and data size becomes large, although image quality is good for reverse when a 
quantization value is small. However, in the former, the quantization table was fixed 
and processed, and although compressibility became various with the image, the 
coded data of fixed image quality was obtained. 
[0007] 

[Problem(s) to be Solved by the Invention] Since, as for the rate of picture 
compression of JPEG, the quantization table is being fixed by the Prior art, the data 
size after compression changes greatly with complexity of an image. When data sizes 
differed greatly for every image and having been stored in image storage equipment, 
data transmission efficiency may have worsened, and storage capacitance may have 
been exceeded to image storage equipment. Moreover, when the quantization value of 
the quantization table of Immobilization is enlarged, data size becomes small, and 
although possibility of exceeding becomes low, the problem that image quality 
worsens has it. 

[0008] Then, the technical problem of this invention is to offer the mail processing 
system using the picture compression approach and it which compress an image into 
a high speed below at the data size of arbitration, and press down degradation of an 
image to the maximum extent. 
[0009] 

[Means for Solving the Problem] In the picture compression approach that the picture 
compression approach of this invention performs direct conversion, quantization, and 
Huffman coding one by one at least at the time of coding of image data An amount 
prediction means of signs to predict the data size of coded data at least, the amount 
of the maximum signs — ** — with a means to measure the predicted amount of 
signs, and the means, to which the quantization value of the quantization table used 
by quantization is made to increase It has a means to already re-quantize the direct 
transform coefficient after quantization, and a Huffman coding means by which 
Huffman coding can be interrupted when coded data reaches the amount of the 
maximum signs. 

[0010] Moreover, the mail processing system of this invention is equipped with a 
means to input and classify the image data of mail at least, a means to recognize the 
address of image data, a means to accumulate image data, a means to control data, 
and a picture compression means to compress an image below into the size of 
arbitration. 
[0011] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained, 
referring to a drawing. Drawing 1 shows the mail processing system concerning this 
invention. In the example of this invention, it shall operate on the system of drawing 
1 . The partition section to which a mail partition machine and 102 classify mail into 
the feed zone of mail, and 101 classifies 103 according to a destination in drawing 1 , 
The address recognition equipment with which 104 used the image input sections, 



such as a scanner and a camera, and 105 used OCR, The control device with which 

106 controls a mail processing system, the picture compression equipment with which 

107 compresses image data, A video coding terminal for an operator to do the manual 
entry of the address, as for the image storage equipment which accumulates the 
image data which 108 compressed, and 109, 110 is displays, such as CRT, 111 is the 
input sections, such as a mouse and a keyboard, it shall connect in the network and 
each equipment shall perform an exchange of data and a control signal. 

[0012] In the mail partition machine 101, mail is first set to a feed zone 102, it reads 
at a time one copy of image with which the address of the mail and the zip code have 
written the image of the mail in the image input section 103, and one image data per 
copy is inputted. As for this image data, it is desirable that it is data of a multiple 
value. The image data read in the image input section 103 is transmitted to address 
recognition equipment 105 and picture compression equipment 107. 
[0013] With address recognition equipment 105, text is recognized for image data by 
OCR, and recognition of an address or a zip code is tried from the text. When 
recognition is successful, the partition information equivalent to the address and zip 
code is sent to a control unit 106. Based on the partition information, the partition 
section 104 of the mail partition machine 101 is controlled by the control unit 106, 
and the mail of the image data is classified with it. When recognition goes wrong, 
delivery is controlled for the information, a control unit 1 06 controls the partition 
section 104 of the mail partition machine 101 to a control unit 106, and the mail of 
the image data is classified into the partition warehouse for rejection. 
[0014] Picture compression equipment 107 uses JPEG for real time, compresses into 
it all the image data to which image data is transmitted from the image input section 
103, and transmits the image data after compression to image storage equipment 108. 
The same equipment may put in order and constitute picture compression equipment 
1 07 in two or more set juxtaposition, and it may process by distributing the image 
data which comes from the image input section 1 03. As for the number made 
juxtaposition, it is desirable for what carried out the multiplication of the number 
arranged in the minimum value of the number of image data which can carry out 
JPEG compression of the picture compression equipment 108, and juxtaposition to 
choose as per second the larger number than the maximum of the number of image 
data which can input the image input section 103 per second. With this picture 
compression equipment 107, it compresses by pressing down the amount of signs in 
the data size which was able to determine [ magnitude /, for example, 64 etc. K bytes 
etc., / the less than magnitude of arbitration ] the data size of the image data after 
compression beforehand (suppose hereafter that it is called the amount of the 
maximum signs). 

[0015] With image storage equipment 108, the image data after the compression sent 
from picture compression equipment 1 07 is once accumulated altogether. After 
address recognition equipment's 105 recognizing this image data, the accumulated 



image data is eliminated by control of a control unit 106, when it succeeds in 
recognition. About the image data which failed in recognition, it is sent to the video 
coding terminal 109 according to control of a control device 106. 
[0016] The image data after the sent compression is elongated and it expresses to a 
display 1 10 as the video coding terminal 109. Even if the video coding terminal 109 is 
put in order and installed in two or more set juxtaposition, it is satisfactory. In that 
case, it is distributed so that the same image data may not be transmitted, and image 
data is distributed. The operator of the video coding terminal 109 inputs partition 
information suitable based on the image with which the address displayed on the 
display 110 and the zip code were contained using the input section 111, transmits 
the partition information to a control unit 106, and memorizes the partition 
information in a control unit 106. And when the mail distinguished in the partition 
warehouse for rejection is again supplied to a feed zone 102, mail is distinguished with 
the partition machine 104 based on the partition information memorized by this 
control unit 106. 

[0017] The example of the system which realizes the picture compression equipment 
107 of this invention to drawing 2 is shown. In drawing 2 , stores, such as a hard disk 
with which CPU to which 201 performs predetermined processing, and 202 memorize 
memory, and 203 memorizes a program or data, the bus by which 204 transmits data, 
an instruction, etc., and 205 and 206 show the communications processing sections, 
such as a modem and a LAN board, and a network [ like the telephone line or LAN ] 
whose 207 and 208 are. Mutually, each component of picture compression equipment 
107 is connected by bus 204 so that signal transduction may be possible. In addition, 
storage 203, the communications control sections 205 and 206, and memory 202 shall 
be controlled by the instruction and data which are sent through CPU201 according 
to the program performed with picture compression equipment 208. Picture 
compression shall be performed in the example of this invention by the program 
created according to the picture compression approach. 

[0018] The procedure of the picture compression approach of the 1st example of this 
invention is shown in drawing 4 . The flow chart of drawing 4 shows the procedure 
which compresses the image data of the mail inputted with the mail partition machine 
104 with picture compression equipment 107. The inputted image data is taken as the 
image data of a multiple value with the value per [ 0-255 ] pixel like 8 bits. Moreover, 
image data may be monochrome, or may be the image of two or more colors, and a 
color space can use the thing of arbitration. Hereafter, it explains according to this 
flow chart. 

[0019] Image data is first divided per block of 8x8 pixels of every direction (step 401), 
DCT (Discreate Cosine Transform: discrete cosine conversion) is carried out to the 
divided pixel block, and it is made a DCT multiplier block (step 402). 
[0020] Next, a DCT multiplier block is quantized (step 403). In this quantization, it 
carries out using the quantization table of 8x8 size as shown, for example in 501 of 



drawing 5 . That is, a division is performed for each DCT multiplier of a DCT multiplier 
block of 8x8 size with the quantization value of the homotopic of a quantization table. 
Moreover, when the quantization table by which each value is expressed with less 
than 256 exponentiation of 2, for example is used, and quantizing, it can carry out 
using shift operation. For example, when the DCT multiplier quantized since 8 is the 
cube of 2 when a quantization value is 8 is forward, 3 bit shifts of the DCT multiplier 
are carried out to the right. Moreover, the DCT multiplier quantized is subtracted one 
time at the time of negative, 3 bit shifts are carried out to the right, and quantization 
can be realized by finally adding one time. 

[0021] next, the DCT multiplier block after quantization — since — the category and 
run length used as the object which Huffman coding encodes are scanned, and the 
amount of signs after Huffman coding is predicted from them (step 404). Hereafter, in 
order to explain this step or subsequent ones to a detail, drawing 6 , drawing 7 , 
drawing 8 , and drawing 9 are used and explained. Drawing 6 shows a zigzag scan, 
drawing 7 shows the table of a category division of the DCT multiplier after 
quantization, drawing 8 shows the example of the Huffman table of DC component, 
and drawing 9 shows the example of the Huffman table of AC component. In the 
example of the following Huffman coding, it explains using drawing 8 and the example 
of the Huffman table of drawing 9 , and suppose that these Huffman tables are 
included also in the coded data which encoded image data using this example of the 
Huffman table. 

[0022] At step 404, It scans in order of the zigzag scan which shows the DCT 
multiplier block after quantizing in order to find out the object of Huffman coding by 
drawing 6 , and the amount of prediction signs is calculated, carrying out this scan. In 
a zigzag scan, the component of the upper left scanned at the very beginning is called 
DC component, the other component is called AC component, and these are 
processed independently. The amount of location survey signs is beforehand 
performed by adding all of the Huffman-coding length of DC component, the overhead 
bit length and the Huffman-coding length of AC component, and its overhead bit 
length, as for Huffman-coding length, in the case of AC component, a category and a 
run length should put the Huffman table of drawing 8 together by the category, as for 
the case of DC component — it asks by coming out and referring to the Huffman 
table of drawing 9 . From the category of the object to encode, overhead bit length 
refers to the table of drawing 7 , and asks. 

[0023] The scan of the first DC component takes DC component and difference of a 
DCT multiplier block after the quantization processed immediately before, and 
difference — a category is determined with reference to the table of drawing 7's 
category division of DC component value, and it asks for Huffman-coding length and 
overhead bit length from the category. 

[0024] Next, AC component is scanned, the order in which AC component begins 
from 1 of a zigzag scan of drawing 6 — scanning — un Huffman coding carries out 



an object by making the multiplier of 0 into an effective numeric value combining the 
run length of 0 until the category of the effective numeric value and an effective 
numeric value come out, and it asks for Huffman-coding length and overhead bit 

length, if — a scan top — un by the time the multiplier of 0 appears, when the run 

length of 0 will continue 1 6 or more, it is made for a run length to become 1 5 or less 
combining ZRL showing run length 15 category 0 moreover — until a scan finishes 

after a certain un-0 multiplier — un when the multiplier of 0 does not appear, 

EOB of run length 0 category 0 showing the termination of a block serves as an 
object for coding. However, when owner ****** of the last of a scan are the last of a 
zigzag scan of drawing 6 , and the 63rd multiplier, it is unnecessary in EOB. Moreover, 
a scan may be finished on the way without scanning to the last multiplier [ 63rd ]. In 
that case, EOB is surely needed. 

[0025] The amount of prediction signs is calculated by scanning all DOT multiplier 
blocks after quantization of image data for this scan. Moreover, in this amount of 
prediction signs, it is good as for 257/256 more time. Finally the unit of the amount of 
prediction signs is changed into a cutting tool from a bit, and let the thing also adding 
the byte count of the header information of coded data required for a decryption of 
the size of a quantization table, the Huffman table, and an image etc. be the amount 
of prediction signs. 

[0026] Next, the amount of prediction signs and the amount of the maximum signs of 
this picture compression equipment 1 07 are measured, when the amount of prediction 
signs is below the amount of the maximum signs, it progresses to step 412, and when 
other, it progresses to step 406 (step 405). 

[0027] When the amount of prediction signs is larger, all the quantization values of a 
quantization table are doubled (step 406). For example, since the quantization value of 
DC component of the quantization table 501 of drawing 5 is 8, it is doubled and is set 
to 1 6. A quantization value is set to 255, when 1 28 is doubled and it is set to 256, 
when doubling a quantization value and becoming 256 or more for example. 
[0028] Next, re-quantization processing is performed for DC component and AC 
component of a DOT multiplier block after the quantization for which it asked at step 
403 (step 407). Re-quantization processing performs the following processings for 
every DOT multiplier of the DOT multiplier block after quantization. When a DOT 
multiplier is forward, the 1-bit right shift of the value of a DCT multiplier is carried out. 
In a negative case, after 1 subtraction, the 1 -bit right shift of the value of a DCT 
multiplier is carried out, and, finally, it is added one time. This is performed to the 
DCT multiplier block after all quantization. 

[0029] Next, the amount prediction of signs is performed again (step 408). The same 
procedure as step 404 performs this amount prediction of signs. 
[0030] Next, the amount of prediction signs and the amount of the maximum signs 
beforehand defined with this picture compression equipment 107 are measured, when 
the amount of prediction signs is below the amount of the maximum signs, it 



progresses to step 412, and when other, it progresses to step 410 (step 409). 
[0031] And when the amount of prediction signs is larger, all the quantization values 
of a quantization table are doubled like step 406 (step 410), re-quantization is 
performed again (step 41 1), and It progresses to step 412, without predicting the 
amount of signs this time. 

[0032] At step 412, Huffman coding of the DCT multiplier block after all quantization 
or re-quantization is carried out using drawing 8 and the Huffman table of drawing 9 . 
A quantization table is surely contained in the coded data by which Huffman coding 
was carried out here. Supposing twice-izing [ steps 406 and 410 / the quantization 
value of a quantization table ], the Huffman table [-Izing / the table / twice ] is 
contained. Moreover, when the data which already carried out Huffman coding in the 
midst of Huffman coding have reached the amount of the maximum signs beforehand 
defined by the increase 107 of picture compression, Huffman coding is interrupted at 
that event and data size terminates normally coded data [ finishing / that coding ] 
with this Huffman coding as coded data of the amount of the maximum signs. Data 
surely required for a decryption of a quantization table, the Huffman table, image size, 
etc. must be contained in the coded data. 

[0033] The coded data compressed with the procedure of this this invention is 
elongated at the video coding terminal 109. Drawing 10 shows the expanding 
procedure of coded data. 

[0034] In drawing 10 , the Huffman decryption of coded data is performed first and It 
is decrypted to the DCT multiplier block after quantization (step 1001). When it is the 
coded data which coded data reaches the amount of the maximum signs, is in the 
middle of coding, and interrupted for step 41 2 of the procedure of drawing 4 , it is in 
the middle of a decryption, and coded data becomes less insufficient in this Huffman 
decryption. In that case, the following processings are performed by the DCT 
multiplier block after the quantization currently decrypted. 

[0035] Next, reverse quantization of the DCT multiplier block after quantization can 
be carried out (step 1002), IDCT (Inverse DCT: reverse DCT) can be performed (step 
1003), a 8x8-pixel block can be reconstructed, and it can elongate to incompressible 
image data (step 1004). When It is the coded data for which Huffman coding was 
interrupted, It can elongate to the Image data to the encoded part. 
[0036] 

[Effect of the Invention] In case the Image data of a multiple value is encoded to 
JPEG In the picture compression equipment with which the amount of the maximum 
signs of code data was decided according to this invention, the picture compression 
approach which encoding is possible by the best image quality made within the 
amount of the maximum signs, and can be performed at a high speed by software can 
be offered. 

[0037] Moreover, according to this Invention, the data transmission efficiency of 
coded data equipped with the picture compression equipment which presses down 



degradation of an image to the maximum extent, and compresses it below into tine 
data size of arbitration at high speed is good, and can offer the mail processing 
system which can carry out overflow prevention of the image storage equipment. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the example of a mail processing system. 
[Drawing 2] Drawing showing the example of a picture compression equipment 
configuration. 

[Drawing 3] Drawing showing the example of a coding procedure of JPEG. 

[Drawing 4] Drawing showing the picture compression procedure which shows the 1st 

example. 

[Drawing 5] Drawing showing the example of a quantization table. 

[Drawing 6] Drawing showing a method in a jig ZAZUSU can. 

[Drawing 7] One example of a category table. 

[Drawing 8] The example of the Huffman table of DC component. 

[Drawing 9] The example of the Huffman table of AC component (one section). 

[Drawing 10] Drawing showing the example of expanding procedure of JPEG. 

[Description of Notations] 

101 [ ... The partition section, 105 / ... Address recognition equipment, 106 / ... A 
control device, 1 07 / ... Picture compression equipment, 1 08 / ... Image storage 
equipment and 109 / ... A video coding terminal, 1 10 / ... A display, 111 / ... Input 
section ] ... The example of a mail processing system, 102 ... A feed zone, 103 ... The 
image input section, 1 04 
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<S«„ L*^U !ilf3RT'««?fb7^-7;U6^ll^*tlT 
[0007] 

[585^6^)5?;* L J; 3 .h-r^^S] ^j:^Jl5^D}^^il5T■ J PEG 

/■ci^«iS«ga^cl«g■^7^-y <--r s pitgit o 
/to S/ts llSroi?<bx-7yUcDa?<Wi*:*;^<t- 
* <»: 7^— t^'T Xli'jN* < S y s -i-i \"--r S Rlfigttli 

[0 0 0 8] ilfii*ffi*(7)x- 
^■9-'rXWTli:ffiiitcEfilL6^-Pii«iO^<b*«±|!Slc 

fc??5.5ii«iE«S7^a£<i:^ti5ffli,^/ci5ii»a->xx 

[0009] 

[iSa^)B;*-r5/i:A60#©] c:cD5|0^coiii{|!E*i:&;£ 
li. il#x-^c7)15^<bB#lc'>^c<<!:t,iIt7SJS!<t:a? 
^ b i A7 T >??^1b^)ii:^ic ^ ■? ii«Eifii:&;Siefc 

ikR-rs^Si. «^^^bT'fflL^««?^bx-:?';^©«^ 
fbfii««iiD?^«#«iv -rt^icM^fbSiroii^TSSs^g 
»*ll«?fb-r5#Si:s fi±^^«lc^^bx— Jift'' 

[0 0 10] i:tD?g0^(DSm!liQS->X5^L>«. 

'rXJj(TlciS«^E«i-r«il«E*il#S«ti;^.5o 



[0 0 1 1 ] 

raLooltt^rs. 111l4CcD^B^lc^to^»11«S 
i/Xx/A^/T^f t^TSSo *^^OIIfi6«<Jrttl21 1 £0 

i/XxA±T'iiif^-r«t<Di:-r«o lg1^ctel^T^ 10 

1 liS5fi!IE»«l. 1 0 2tt»flE!Kjfl)^tt«&a5s 1 0 SttIP 
*P<7a<5:©il«A^SI5s 1 0 5^iOCRSffll^fc56* 

1 0 7(*il«7=— Sf^EifSr^li^iEifii^^S. 1 

0 8(iEfiiL/cii«x-^^«fa-r5iii^sa^g. i 

0 9 (*^«,^7|-'^U-'?*i';#A;^lf SfcSbc^itf x^i-a- 
xW-^mv 1 1 Ol*CRT^^'0a/Tvg|5. 1 1 n* 

[0 0 12] 15fiEE»«l1 0 1 T•ti^ $rBffi«!ll*{tti|i& 
as 1 0 2 ic-b-y h Ls ^•©»fi!!|*©lj«i«li«A:/]a5 1 

0 3T*0i5ffi*0JS«-^Bffi»^©aELT»5il« 
« 1 )ic3(o^3^ji5^. ijiltotio©ii«!T— JJ^A 
:/]-r5. iicon^x— 5f«. 9 
il$Ll\ il«A:^lgP1 OSTmiif+l/cH^T-'JJ 

li. 3^«,igtig» 1 0 5 Lwrnm^m. i o i iciiiM* 

[0 0 13] ?S^Sg|ffiS«1 0 5Tti^ il®x-^5-0 

%^>^il5ffi»^^c*9a-r§E5^tl^^^y^^p^S1 oeic 

)^5„ SiJfflJIill 0 6T1**<DE»'|f$S^t<!:lc. S« 
0 1 OE»8l5 1 0 4*i6fJfflLT*®ii«x-'S' 
©ll5ffi!|4ll*E»-r«o tLs i8Silc5fe»L/-cii^ttSiJffl 

iiai oetc'E-iDti^^isy. wmm.y oeiissE 

»«|1 0 KDE^SPI 0 4^$iJfflLT^©il«ix— ?<7) 
[0 0 14] H^EifilSBI 0 7«. H^x-^^il^ 

A:'Da5i 0 3A^beKSTrnT<5ii®T-'5'-r'^T^'j 

T^yb^-r/xlC J P EG^fflL^TE*SL. Effi^^Oilfl^x 

-^^iifss«g»i os'veiM-rSo ii«EiHSg»i 

:/dSP1 0 3 6^5<5iii«T— ^^=£»iBLTSaS^^^•:5T 
t.SL\ MWlC-rS^atts 1«>S/i:yicil#EiHSg» 

1 0 8/)M P E GEffiT'^Siifiix— ?iSO«'jNfI<!:M 
^iJttM'^ft^iS^ilS LfctOft'i. 1 y (CiSfgiA 

t>^S[^SIR-r 5 c: i: Ll\ C (DS^EtlS^a 1 
0 7T(i. Eifil^tDiS#x— 5!COx-^-9--<X«'««<^) 
fcixtf 6 4 K/W hJ-XTIlO$66^U46j*46 
enrcx-^+f-TXrt (J-XT. ii±?5J*«i:J:-SJi:-r 
5) lC^^fi5t5?^TE*iS«ffao 

[0 0 15] ii«fteinisai osT-lis ii«E«ii^ai 



(4) 



iff M¥ 1 1 -22 5 3 3 5 



0 7freiiienT< ^ESt^oiifix-^^-B-r'^T 

rcmm7'-'SntmL^:lmml^m^ oemwiz'^oz 
[0 0 16] ^i'rt=^-T^y'!fm^^ 0 9Vit. 216 

^*''BBffl?n«o l^x>|-=l-xV 1 0 9<D7t-'^ 
^<7)«.7^g|51 1 Otca/X^?+l/i:5S«,-^iP{l# 
^*^^^nfi:iS#^t.<!:lciSm[E»1f$g^A:^gP1 1 

i^ffli^TA:^u 't(Dm^m^^Viwmm^ oe^s 

jMU »gai 0 6f ti^(DE5^tt$B=&iBS-r5o t 

«gg|5 1 0 2 Lfc <!: C ©$ij«aig« 1 0 6 UIBIi 
Tirtl/fcEiJIIiaSt. i lCEiJ«! 1 0 4 T'iSfiElft^ESiJ-r 

[0 0 17] I1121C. *fgB^cOil^ff*igS 1 0 7^^ 
mt^i/XT'hCDm^Tjito 112^C^5^,^T^ 20 Him 
^(DSQS^-^T^CPU, 2 0 21*^^1^ 2 0 3li:/P 
^ A $ fct* X - ^ ^ i: :&f 31i-r 5 / \- K xV X -J7 IICD 

iBttsSs 2 0 4iix— ?-^^^^^i:;&ea-rs/u. 

2 0 5 2 0 6 ti^ 7='Z*-\?> LAN .It- K^^DjlfflSttS 
gP. 2 0 7. 2 0 8(i«ig|HliiS-f'LAN(DJ;o'S:^^'> f- 

7-'>^/7^LTc^5c iii^Effi^^si 0 7(D^mmwm 

it. Sl^lcti(i3G>t6^pISgS<J:3lc. /\'X2 0 4lcTffi 

«5^tlTl^«o i3itsii2 0 3. jift$jasi:2o 

5. 2 0 6. p<^'J2 0 2tt. il«E«ISIS2 0 8TII 
t7-r«7P^^7AlJ:L/j:A^oTv CPU20 1«^l>LT 

?^<OllSt!!«!lTli. il«EiRS*-^lc^j£oTfffi£Lfc:^py 

[0 0 18] :^ms^(Dm^(Dmmm(omm^£my5=,m')I}: 

»«I1 0 47-A:^Tr^a/i:»«c^U^x-^^ii{|!E*S 

g«i 0 7T•E^^i■r«#lli*^LTl^5, A:^i?tifcii 

#x-'S'ti. /ci:x«-1 il«$fcU 0 6^8 2 5 5<0ffl^ 

[0 0 19] ^tmmT-'$i^mm8x8mm<D7a'y 

<7miiHC^tiL (X7^-yr40 1) . ^(Di^WlLtcmm 
7D'i/^izDCT (Discreate Cosine Transform : It 

WLtfs=i-*t-fymsi) ^ff-pTDCT^^^p-y-^ie-rs 

Ux>J/:/'4 0 2) „ 

[0 0 2 0] ;^?ic. DCT«a:?'p-y<7«*?^k-r5 



{Xx-yy40 3) o dOa^fkTli. tctXimscD 
5 0 1 {c,7^-rJ:d^ 8X8-9- 'rXOM?<kx-7Vb^ffl 
C^Tfc-d&^o -pS^;. 8X8+^-'rX©DCT«Sf7P 

fii-pRRm^teCSd, $/-Cs /i:<i:x.«f*fflA^2 5 6*» 
O 2 ©'^^ HT-a* nTl^««?fb7=-7;b«ffll^/i:Ji 

2©3liT'«5fc46> «?^k3-nSDCT«»A^iE(7)i 

*l*DCT«a^:6lC3e-y h->7h-rSo $/c. SO 
tSliM^fbJn;^ D C Tim^ 1 M»L. etc 3 
hv'^hL. g^lc1fiP»-r«c:<!:tcd;oT*?<b6^ll 

[0 0 2 1] M^lb^OD C T«ij[7P ^^A^ 

6/\7VV??^<7):^^<brS«^iS5*xzri;-^7V 

^s^^sijrs (Xx'y74 0 4) „ Ji(Ts croxx-y 
7J^i%%s¥tei(ci)i^-r%/-c^(cgi6s gi7. igi8. @9 

^ffll^TIKBSr-So 06{i5;^^+f<fX+-\'>*5^U n 

y^mtm\i:\,m8s m(r)i\y^y^-7iw\^m 

^^??^<bL/c?5^<bx— 5^^ct,^:tl6©/\7T>x- 
[0 0 2 2] Xx->74 0 4T-(i. l\y^y^^^mn 

a^^^ttlli-rfc46(C«?1b«OD C T«IK7P -> 

m 6 T'/T^r v*'^+f' >(D)iiTx+ y «fc c % 

±©fiE»* D c fiJiJ. itiLmoim^^ A C figi^ <!: ^,^ 
t\ c:ne«g'J'«?iciaa*ti-5o ^S!i«?5^«ttv dc 

fi)65J<7)/\7^>:^^^,!:^<D#})Pbf-y hS. ACfiE5^CD 
/\77V??^g,!:^-0^«t/)Dli-v Sg^-T'^TSDWrSC 
<!:TfcC*5o A77>?5^S(i. D Cfig^OJi^tt;^? 
^ d' U TEl 8 CD/ \7 7 V X- 7'/b^. AC fiE^CDif'&l* 
;^ X d~ U <t 5 > U > y XCDffl^^te^Tia 9 \7 7 > 

It. ^mtt^tiSiOtlT' =)■ 'J *^ 6 EI 7 roS t PS 6 

[0 0 2 3] g«3®DCfiE»OX+-\'Vtt. ilButCfflS 
tti^m^moi D C T«3a7P -y -^CD CfiEiJiMiJ 
^t^. ^■LTM»DCfiE»fii^EI7©*xd'JiJlt© 
«^#!!8LTAx=rg^-3lt^U ^<7)*7^df';6^b/\7 

[0 0 2 4] i^ClC. AC^»OX+^y^^T3„ ACfiE 
^itm6(D'J^V<f'7.=¥i'y<D 1 + 

vu ifoofi^a^^jaafiiiiLT. ^(Dmmmcot} 

X df' J i:*3!(i»filA'«T'T <«*7O0O7>L/>i?'XS 



(5) 



nmW- 1 1 -2 2 5 3 3 5 



IS $ T IC 0 O 5 > U > AM 6 W±«S < Jt^ 
I*. 5>U>-J^'X1 5*xd'JO^St3-rZRL<!:$i*^ 

5 V U V 0 A X dr 'J 0 O E O B ^{ bWil i S 
5o ;^+-\'V<D»m<JDW«J»fil6^l2l6<3!)v^^^+f 
-^X* + VCDft^s 6 3 S S <D%m'& -0 /cif^tt E O 

[0 0 2 5] JlcOX+i'V^iHix— J^O-T'^TCi*? 
7/2 5 6figti:LTt.J:i\ S«le^»m^fiomf4« 

[0 0 2 6] :^ic. ^m^mt. c(DmmE.m^m^ 

*J.XT(^Ji^{iXx'y74 1 2lJ:jt?/'. 'ttlKi9\-(Dm-& 
[0 0 2 7] 1^;im^aoti3*^;*c**^o/i:li^(i. ft 

?fbx-^;ucD-r'^T<r)ft?fbfii^fSic-r^ (Xx-y7 

4 0 6) o rct?LI,i. 115<Dft?{bx-:'VU5 0 1<DD 
Cfi£»<D»?<bffi«8T'$Sft46fglcLT 1 eiC-TSo 
ft?{bfil&fgtcLT2 5 6W±l::&5Ji^s ftt 
2 8«fgtCLT2 5 6lCS5J;5^<t$W. 
<bfil*2 5 5lc-r5o 
[0028] Xx y :/4 0 3 7-5R«)/i:ft?{b«© 

D c Tiiiif^p -y •i'OD cfig»t ^cm^^ns^m 

U7^'yy4 0 7) . Sft^fbSQSfi. ft?^b 

^gcDD C Tj^T'P 'y -^cOD C H^SfcSlcJ-XTtOSaa^ 

1 t;'>y h^->7 htSo flcOJi^ti. DCTmWL(Dm^ 

1 Mm 1 t;-y h:6->7 h L. s^sic 1 mut^. C 

r>o 

[0 0 2 9] Mt^ nim^m^mm'io (xx'y74 

0 8) o Z.(0^^m^m\t. X7^-yy4 0 4<!:|S|i;#)ii 

[0 0 3 0] ^mn^mt. z(Dmstwmm.^ 

0 7T'»66^i;46^466n/£:«:^15^S*ibRU t.L 

5^3ly^^^tft*'«»*^^^?ftJ^^To«^^ixx•y74 1 21;: 

it*^. ■?-tiJJi^(7)Ji-&ttXr>y:r4 1 Otcittr Ux-y 
74 0 9) o 

[00 3 1] *LT. ^•H?^fta)B-5fi«:^*6^orcli 



^(i. X7^'y74 0 6<l:|WH«(cft?fb^-7/l/(7)-r'^T 
roa^lbffi^fglcL (Xx-y74 1 0) . flJSSM^Ib 

^^^^^ (xx'y74i 1) . '^mm^m.<r)^m^'n1^> 

t*lcX7^-y7'4 1 2lCjitro 
[0 0 3 2] Xx'yy4 1 2-ptt-r'^TOft?<bSl$/i: 

77V^^fb*nfe??^<bx-Sil::tt. fi?fbx-7'^U 
!!)«ig>-r^$n«o t.LXx'y74 0 6. 4 1 07ft?fk 

x-7/K7)ft?fbfil*Mg1b?+lTt^fc6. ^(DfifbJtl 

L tc 9- ^ A^ii^EiHili 1 0 7 e *^ C 46^46 
fcS:^^?^filciiLT LSofcJt^li. ^(7)li#,-ST7\7 
7V??^^b^*ISL. ^(D^?^fb-^?A©??^<bx-^ 

X— 'rxti«:*:??^ft(7)??^<bx— 5^ <!: LTIE 
?g*l7-r^o ^-(7)?f^1bx-:?lcl*!t^t^a?<bx-7VU 
A"/ \7 7 > X- :f X^ <!;oaJ^^ btCit^E^ 

[0 0 3 3] j:©*36i^rosiis#ii-pEffi*n/-c^^{b 

T-^fl*. tfx:!j-ll-xi'Vy«*1 0 9T*ff^?n 
5o Ell 0«. IJ^^bx— SfOff^teS^lli^/TTLTl^ 

So 

[0 0 3 4] m o^c^5l^T. $-r»iuic??^ibx-^ 

<Dy\77>a^fbA^j3il^fc^a. a?{M^<DDCT«ia 
7P'y'?$T1I^^b*tiS (X7^-y7l 00 1) „ CO 
/ \7 7>«^<btcfcl^T. 4 
)ii0Xx-y74 1 2T-«;*:??^fttcjtLT??^fbJ^+T- 

^fbx-?*«SyS:<S«o ^©Ji^tt. a^bT'^/i: 
&=fim<D D C T^»7'P -y ^»f5tJ.XT©SQS*fcC 

[0 0 3 5] m^im<DDCT%m:fay<7^m 

m^tL (Xx-y7l 0 0 2) . I OCT (Inverse D 
CT : aSDCT) ^^7l^ (X5^'y7l 0 0 3) . 8X8 

iii^7p y<7^mmmLztmmcDmm7'-'$nzwmt 

SdiiA'^T^S (Xx'y7l 0 0 4) » /\7^V??^<b 
[0 0 3 6] 

J P EGICXVP- Kf^l^lC. K±^^ml^TT 
*5^S<DilMTx>=|- K6'«7$. $/cV7 h^'iT' 

[0 0 3 7] */c*58RlltJ:ti(#v ffiiSOT— S'+J-'TX 

mmEmi&m^mxrc. ^^^f^bT-5^©x-'S'K2i^()* 

6^S<s ii«iSttiliB<7):!)— /^-7P-B5±T'*«i511 
!|ajl!lS->XxA^««T'*«o 



(6) 



^mW- 1 1 -225 3 3 5 



[El 2] mmE.m^mmi^m^n<tm. 
ims] J p E G<D^mt^mm^mrm. 
[04] mi(Dmm\^7ntmmESS^m^nktmo 

[06] 5>^^tfXX+-\'Vl::tt7?S/T^rEI= 
[07] AxdT'jao 1«iJ. 

[08] DCfig»©y\77>x-:?';i/«ij„ 
[01] 




[1219] A<:m^(Dj\y^y7'-7)m (^m . 
[El 1 0] J p EG(Dwm^mmm\^7ntmo 

1 0 1 • • • iPffiftlS->XxA«IJ. 1 0 2 • • • 

gP. 1 0 3 • . • iS^A^SPs 1 0 4 • • • E^gP^ 1 

0 5 • • • n^mmmm. i o 6 • • • Mmmm. i o 

7 • • • iSiftSHiSSlIs 1 0 8 • • • HfliSttll!!. 

1 09 • • • i^T'tzi-T-o^tQm. 1 1 0 . • - a 

/T^gp. 1 1 1 • • • A^SP 
[02] 



02 




] 



[06 

1816 



6 5 




! 20 2S 31 

7 10 13 29 30 28' 

8 12 20 29 35 28 
I M 31 

19 28 

I 12 19 

2S 32 39 44 52 
L36 46 48 49 E6 



! 34 55 52 39 

! 41 52 57 46 A 

I 52 61 GO 51 

I 56 50 52 50j 



[08] 
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1 -225 3 3 5 



[@4] 
[114 

i A 0 1 

I - ^ Q 2 

i 4 0 3 

i 4 04 




I 4 0 8 
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